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TI Development of novel apoptotic inducers for prostate cancer therapy. 
AU Kumar, Addanki P. (1); Garcia, Gretchen E. ; Rajnarayanan, Rajendram; 

Alworth, William L.; Slaga, Thomas J. 
CS (1) AMC Cancer Research Center, Denver, CO USA 

SO Proceedings of the American Association for Cancer Research Annual 
Meeting, (March, 2001) Vol. 42, pp. 448. print. 

Meeting Info.: 92nd Annual Meeting of the American Association for Cancer 
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TI Reactive oxygen-dependent DNA damage resulting from the oxidation of 

phenolic compounds by a copper-redox cycle mechanism. 
AU Li, Yunbo; Trush, Michael A. (1) 

CS (1) Dep. Environ. Health Sci., Room 7032, Johns Hopkins Sch. Hygiene 
Public Health, 615 N. Wolfe St., Baltimore, MD 21205 USA 

SO Cancer Research, (1994) Vol. 54, No. 7 SUPPL., pp. 1895S-1898S. 
ISSN: 0008-5472. 

DT Article 

LA English 

AB Recently, copper has been shown to be capable of mediating the activation 
of several xenobiotics producing reactive oxygen and other radicals. Since 
copper exists in the nucleus and is closely associated with chromosomes 
and DNA bases, in this study we have investigated whether the activation 
of 1,4-hydroquinone (1,4-HQ) and a variety of other phenolic compounds by 
copper can induce strand breaks in double-stranded vphi-X-174 RF I DNA 
(vphi-X-174 relaxed form I DNA) . In the presence of micromolar 
concentrations of Cu(II), DNA strand breaks were induced by 1,4-HQ and 
other phenolic compounds including 4 , 4 1 -biphenol, catechol, 
1,2,4-benzenetriol, 2-methoxyestradiol, 2-hydroxyestradiol, 
diethylstilbestrol, butylated hydroxytoluene, butylated hydroxyamsole, 
tert-butylhydroquinone, ferulic acid, caffeic acid, chlorogenic acid, 
eugenol, 2-acetamidophenol, and acetaminophen. Structure-activity 
analysis shows that in the presence of Cu(II), the DNA cleaving activity 
for phenolic compounds with a 1,4-hydroquinone structure, such as 
1,2,4-benzenetriol and tertbutylhydroquinone is greater than those with a 
catechol group (catechol, 2-hydroxyestradiol and caffeic acid). Those 
compounds having one phenol group, such as eugenol, 

2-acetamidophenol, and acetaminophen, are the least reactive. In addition, 
the induced DNA strand breaks could be inhibited by 

bathocuproinedisulfonic acid, a Cu (I ) -specif ic chelator, or catalase 
indicating that a Cu(II)/Cu(I) redox cycle and H-20-2 generation are tow 
major determinants involved in the observed DNA damage. Using reactive 
oxygen scavengers, it was observed that the DNA strand breaks induced by 
the 1, 4-HQ/Cu(II) system could not be efficiently inhibited by hydroxyl 
radical scavengers, but could be protected by singlet oxygen scavengers, 
suggesting that either singlet oxygen or a singlet oxygen-like entity, 
possibly a copper-peroxide complex, but not free hydroxyl radical probably 
plays a role in the DNA damage. The above results would suggest that 
macromolecule-associated copper and reactive oxygen generation may be 
important factors in the mechanism of 1,4-HQ and other phenolic 
compound-induced DNA damage in target cells. 
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Journal; Conference Article 
United States 
English 

Recently, copper has been shown to be capable of me/fating the activation 
of several xenobiotics producing reactive oxygen and other radicals. 
Since copper exists in the nucleus and is close^ associated with 
chromosomes and DNA bases, in this study we harfe investigated whether the 
activation of 1,4- hydroquinone (1,4-HQ) and/a variety of other phenolic 
compounds by copper can induce strand brea/s in double-stranded 

vphi X-174 RF I DNA (.vphi.X-174 relaxejTform I DNA). In the presence of 
micromolar concentrations of Cu(II), DN*C strand breaks were induced by 
1,4-HQ and other phenolic compounds including 4, 4 ' -biphenol, catechol, 
l'2,4-benzenetriol, 2-methoxyestrad*ol, 2- hydroxyestradiol, 
diethylstilbestrol, butylated hydroxy toluene, butylated hydroxyanisole, 
tert-butylhydroquinone, f erulicyfcid, caffeic acid, chlorogenic acid, 
euaenol, 2-acetamidophenol, an/ acetaminophen. Structure- 
activity analysis shows that/n the presence of Cu(II), the DNA cleaving 
activity for phenolic compounds with a 1, 4-hydroquinone structure, such 
as 1,2,4-benzenetriol and ytert-butylhydroquinone is greater than those 
with a catechol group (catechol, 2-hydroxyestradiol and caffeic acid). 
Those compounds having >6ne phenol group, such as eugenol, 
2-acetamidophenol, an/ acetaminophen, are the least reactive. In 
addition, the induce/1 DNA strand breaks could be inhibited by 
bathocuproinedisul£6nic acid, a Cu (I ) -specif ic chelator, or catalase 
indicating that a/6u (II) /Cu (I) redox cycle and H . sub . 20 . sub . 2 generation 
are two major de/erminants involved in the observed DNA damage. Using 
reactive oxygen/scavengers, it was observed that the DNA strand breaks 
induced by the/l, 4-HQ/Cu (II ) system could not be efficiently- inhibited by 
hydroxyl radical scavengers, but could be protected by singlet oxygen 
scavengers, /suggesting that either singlet oxygen or a singlet 
oxygen-lik/ entity, possibly a copper-peroxide complex, but not free 
hydroxyl /adical probably plays a role in the DNA damage. The above 
results /ould suggest that macromolecule-associated copper and reactive 
oxygen feneration may be important factors in the mechanism of 1,4-HQ and 
other yphenolic compound- induced DNA damage in target cells. 
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Recently, copper has been shown to\e capable of mediating the activation 
of several xenobiotics producing reactive oxygen and other radicals. Since 
copper exists in the nucleus and is closely associated with chromosomes 
and DNA bases, in this study we have investigated whether the activation 
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* of 1,4-hydroquinone (1,4-HQ) and a variety of other phenolic compounds by 
copper can induce strand breaks in double-stranded phi X-174 RF I DNA (phi 
X-174 relaxed form I DNA) . In the presence of micromolar concentrations of 
Cu(II), DNA strand breaks were induced by 1,4-HQ and other phenolic 
compounds including 4, 4 ' -biphenol, catechol, 1, 2, 4-benzene~1:riol, 2- 
methoxyestradiol, 2-hydroxyestradiol, diethyls tilbes£*6l, 
butylated hydroxy toluene, butylated hydroxyanisole^tert- 
butylhydroquinone, ferulic acid, caffeic acid, ctflorogenic acid, 
euaenol, 2-acetamidophenol, and acetaminophen/ Structure-activity 
analysis shows that in the presence of Cu j^O , the DNA cleaving activity 
for phenolic compounds with a 1, 4 -hydro owl none structure, such as 
1,2,4-benzenetriol and tert-butylhydrcx^uinone is greater than those with a 
catechol group (catechol, 2-hydrox^e<tradiol and caffeic acid) . Those 
compounds having one phenol groups such as eugenol, 

2-acetamidophenol, and acetarainophen, are the least reactive. In addition, 
the induced DNA strand breaksA;ould be inhibited by 

bathocuproinedisulfonic ac>6, a Cu (I ) -specif ic chelator, or catalase 
indicating that a Cu(II)>Cu(IJ redox cycle and H202 generation are two 
major determinants involved in the observed DNA damage. Using reactive 
oxygen scavengers, i/was observed that the DNA strand breaks induced by 
the l,4-HQ/Cu(II) system could not be efficiently inhibited by hydroxyl 
radical scavenge*^, but could be protected by singlet oxygen scavengers, 
suggesting that/either singlet oxygen or a singlet oxygen-like entity, 
possibly a cooper-peroxide complex, but not free hydroxyl radical probably 
plays a rolZ in the DNA damage. The above results would suggest that 
macromoledule-associated copper and reactive oxygen generation may be 
important factors in the mechanism of 1,4-HQ and other phenolic 
compound-induced DNA damage in target cells. 
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The invention discloses the use of eugenol, alone and in 

combination with 2-methoxyestradiol in the context of prostate 

cancer prophylaxis and treatment, and in the treatment and prevention of 

noncancerous enlargement of prostate glands. 
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AB The use of 2-methoxyestradiol, analogs of 2- 

methoxyestradiol, their method of synthesis and therapeutic use, 
and the use of combinations of 2-methoxyestradiol and its 
analogs with synergistic compds . (namely eugenol) , all in the 
prevention of initial onset cancers and the recurrence of previously 
existing cancers is described. 
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AB The use of eugenol, alone and in combination with 2- 

methoxyestradiol (2-ME) in the context of prostate cancer 
prophylaxis and treatment. 
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AB Recently, copper has been shown to be capable ofyffediating the activation 
of several xenobiotics producing reactive oxygerf and other radicals. 
Since copper exists in the nucleus and is closely assocd. with chromosomes 
and DNA bases, in this study the authors hay/ investigated whether the 
activation of 1, 4-hydroquinone (1,4-HQ) and^a variety of other phenolic 
compds. by copper can induce strand break^in double-stranded .phi.X-174 
RF I DNA (.phi.X-174 relaxed form I DNA)/ In the presence of micromolar 
concns. of Cu(II), DNA strand breaks wefte induced by 1,4-HQ and other 
phenolic compds. including 4, 4 • -biphe/fol, catechol, 1, 2 , 4-benzenetnol, 2- 
methoxyestradiol, 2-hydroxyestradiol< diethylstilbestrol , 
butylated hydroxy toluene, butylate/ hydroxyanisole, tert- 
butylhydroquinone, ferulic acid,y6af feic acid, chlorogenic acid, 
euaenol, 2-acetamidophenol, and/acetaminophen. Structure-activity 
anal, shows that in the presen/e of Cu(II), the DNA cleaving activity for 
phenolic compds. with a 1, 4-hydro qui none structure, such as 
1,2,4-benzenetriol and tert4>utylhydroquinone is greater than those with a 
catechol group (catechol, /-hydroxyestradiol and caffeic acid). Those 
compds. having one phenolr group, such as eugenol, 

2-acetamidophenol, and Acetaminophen, are the least reactive. In addn., 
the induced DNA strand' breaks could be inhibited by 

bathocuproinedisulfo/ic acid, a Cu (I ) -specif ic chelator, or catalase 
indicating that a Gu (II) / Cu ( I ) redox cycle and H202 generation are two 
major determinant/ involved in the obsd. DNA damage. Using reactive 
oxygen scavenger^, it was obsd. that the DNA strand breaks induced by the 
l,4-HQ/Cu(II) System could not be efficiently inhibited by hydroxyl 
radical scavengers, but could be protected by singlet oxygen scavengers, 
suggesting tthat either singlet oxygen or a singlet oxygen-like entity, 
possibly a/copper-peroxide complex, but not free hydroxyl radical probably 
plays a *6le in the DNA damage. The above results would suggest that 
macromoZ-assocd. copper and reactive oxygen generation may be important 
factors in the mechanism of 1,4-HQ and other phenolic compd. -induced DNA 
damage in target cells. 
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AB This study elucidated 2-methoxyestradiol 1 s (2-ME) critical 

moiety for tumor growth growth inhibition. The effect of 16-epiestriol, 
Eugenol (4-allyl-2-methoxyphenol) , curcumin, 4-methoxyphenol 
(mequinol) in inhibiting human prostate cancer cell growth was studied. 
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16-Epiestriol had no growth inhibitory activity indicating that the 
methoxy group was critical for its growth inhibitory activity. 
Conversely eugenol inhibited the growth of prostate cancer 
cells indicating those structures simpler than the steroidal nucleus can 
also be developed as therapeutics for prostate cancer. The IC50s for 
curcumin and 4-methoxyphenol was much higher than 2-ME and 
eugenol. (conference abstract: 92nd Annual Meeting of the 
American Association for Cancer Research, New Orleans, Louisiana, USA, 
2001) . (No EX) . 
(E124) 
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With uM levels of/cupric sulfate (Fisher-Sci . ) , DNA strand breaks were 
induced by 1, 4-hyflroquinone (HQ), 4, 4-biphenol, catechol (all 
Sigma-Chem. ) , 1,2, 4-benzenetriol (Aldrich) , 2-methoxyestradiol 
(Sigma-Chem.) , h^droxyestradiol (Steraloids) , diethylstilbestrol, 
butylated-hydroxftoluene (BHT) , butylated-hydroxyanisole (BHA) , 
tert-butylhydroqjuinone (BHQ, all Sigma-Chem.), ferulate, caffeate, 
chlorogenate (a 3/1 Aldrich), eugenol. paracetamol and 

acetaminodophenol-2 (all Sigma-Chem.). The induced strand breaks were 
inhibited by bathocuproinedisulf onate (BCS) . The DNA cleaving activity 
for compounds with a 1, 4-hydroquinone structure was greater than those 
with a catechol! group. Benzo (a) pyrene, estradiol (E2, Sigma-Chem.) and 
4-hydroxy-E2 ( sjteraloids ) caused no DNA damage. 

In the presence of 10 uM Cu(II), 10 uM HQ induced extensive DNA strand 
breaks; this effect was inhibited by BCS (40 uM) . Catalase, but not Cu, 
Zn superoxide Aismutase, inhibited the HQ/Cu ( II ) -induced DNA strand 
breaks; anaerobic conditions were also protective. Among mannitol, 
N-tert-butyl alpha-phenylnitrone, Na azide and 2, 2, 6, 6-tetramethyl 
4-piperidone, the hydroxyl radical scavengers did not prevent the 
HQ/Cu (II) -induced DNA strand breaks, whereas the single oxygen scavengers 
had some inhibitory effect. 1, 2, 4-benzenetriol was more effective than 
phenol, 4,4 , -biphenol and catechol at causing DNA strand breaks in the 
presence of Cujll) . 2-Hydroxyestradiol/Cu ( II ) caused extensive DNA 
strand breaks is well as significant 02 consumption and H202 generation. 
2-Methoxyestradiol/Cu(II) only induced slight DNA strand 
breaks, and 4-hWdroxyestradiol/Cu ( II ) showed no DNA cleaving activity. 
Diethylstilbestkol/Cu(II) was only slight effective. In the presence of 
Cu(II), BHQ induced extensive DNA degradation, while BHA and BHT were 
less potent. CaVf f eate/Cu (II ) showed a stronger DNA cleaving capability 
than did ferulat\. In the presence of Cu(II), chlorogenate, 
eugenol, 2-acetam\dophenol and paracetamol induced only slight 
DNA strand breaks/)while benzo (a) pyrene did not damage. (E61/MB) 
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Recently, copper has been shown to be capable 

of several xenobiotics producing reactive oxygen and other ra ^icals 
copper exists in the nucleus and is close! " 
and DNA bases, in this study we have investigated whether the activation 
of 1,4- hydroquinone (1,4-HQ) and a variety of other phenolic compounds by 
copper can induce strand breaks in doutfle-stranded .phi.X-174 RF I DNA 
( phi.X-174 relaxed form I DNA). In fehe presence of micromolar 
concentrations of Cu(II), DNA strand breaks were induced by 1,4-HQ and 
other phenolic compounds including 4 , 4 ' -biphenol, catechol, 
1,2,4-benzenetriol, 2-methoxyest>fadiol, 2- hydroxyestradiol, 
diethylstilbestrol, butylated kydroxytoluene, butylated hydroxyanisole, 
tert-butylhydroquinone, ferul/c acid, caffeic acid, chlorogenic acid, 
euaenol, 2-acetamidophenol , And acetaminophen. Structure- activity ^ 
analysis shows that in the/presence of Cu(II), the DNA cleaving activity 
for phenolic compounds wi£h a 1, 4-hydroquinone structure, such as 
1,2,4-benzenetriol and t^rt-butylhydroquinone is greater than those with a 
catechol group (catechol, 2-hydroxyestradiol and caffeic acid). Those 
compounds having one /henol group, such as eugenol, 

2-acetamidophenol, and acetaminophen, are the least reactive. In addition, 
the induced DNA sttfand breaks could be inhibited by 

bathocuproinedisuMonic acid, a Cu ( I ) -specif ic chelator, or catalase 
indicating that / Cu (II) /Cu (I) redox cycle and H202 generation are two 
major determina/ts involved in the observed DNA damage. Using reactive 
oxygen scaveng/rs, it was observed that the DNA strand breaks induced by 
the 1 4-HQ/CuJlI) system could not be efficiently inhibited by hydroxyl 
radical scavengers, but could be protected by singlet oxygen scavengers, 
suggesting /hat either singlet oxygen or a singlet oxygen-like entity, 
possibly a/copper-peroxide complex, but not free hydroxyl radical probably 
plays a r61e in the DNA damage. The above results would suggest that 
macromolZcule-associated copper and reactive oxygen generation may be 
important factors in the mechanism of 1,4-HQ and other phenolic compound- 
inducpd DNA damage in target cells. 



L4 
AN 
TI 

INF 



IN 

PAF 

PA 

AG 

PI 

AI 

RLI 



FI 
DT 
FS 
FS 

CLMN 
AB 



CLMN 



ANSWER 12 OF 26 IFIPAT COPYRIGHT 2002 IFI 
10159532 IFIPAT; IFIUDB; IFICDB 

USE OF EUGENOL, ALONE, AND IN COMBINATION WITH OTHER 
CHEMO PREVENTATIVE AGENTS AS PROPHYLAXIS FOR CANCERS 
Al worth; William, New Orleans, LA, US 
Kumar; Addanki P., Denver, CO, US 
Slaga; Thomas J., Golden, CO, US 

Al worth William; Kumar Addanki P; Slaga Thomas J 
Unassigned 

Unassigned Or Assigned To Individual (68000) 

DAVID G. HENRY, 900 Washington Avenue, P.O. Box 1470, Waco, TX, 76701, US 
Al 20020801 
20011204 

20000317 CONTINUATION-IN-PART ABANDONED 

20010205 CONTINUATION-IN-PART PENDING 

20010206 CONTINUATION-IN-PART ABANDONED 
20020801 

Utility; Patent Application - First Publication 
CHEMICAL 
APPLICATION 

9 , 
The use of eugenol, alone and in combination with 

2methoxyestradiol (2-ME) in the context of prostate cancer prophylaxes 
and treatment, and in the treatment and prevention of non-cancerous 
enlargement of prostate glands. 
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CHEMICAL 

APPLICATION 
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The use of 2-methoxyestradiol/ analogues of 2- 

methoxyestradiol, their method of synthesis and therapeutic use, 
and the use of combinations of the 2 methoxyestradiol and its 
analogues with synergistic compounds (namely eugenol) , all in 
the prevention of initial onset cancers and the recurrence of previously 
existing cancers. 
15 
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The use of eugenol, alone and in combination with 

2methoxyestradiol (2-ME) in the context of prostate cancer prophylaxes 
and treatment. 
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Recently, coppefr has been shown to be capable of mediating the activation 
of several xenobiotics producing reactive oxygen and other radicals. Since 
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copper exists in the nucleus and is closely associated with chromosomes 
and DNA bases, we have investigated whether the activation opf 
1, 4-hydroquinone (1,4-HQ) and a variety of other phenoli compounds by 
copper can induce strand breaks in double-stranded Ph^X-174 RF I DNA ( 
Phi X-174 relaxed form I DNA) . In the presence of mioromolar 
concentrations of Cu(II), DNA strand breaks were Induced by 1,4-HQ and 
other phenolic compounds including 4 , 4 1 -bipheno^T catechol, 
1,2,4-benzenetriol, 2-methoxyestradiol, 2-hydroxyestradiol, 
diethylstilbestrol, butylated hydroxytoluepe, butylated hydroxyamsole, 
tert-butylhydroquinone, ferulic acid, ca^feic acid, chlorogenic acid, 
eugenol, 2-acetamidophenol, and acetaminophen. Structure-activity 
analysis shows that in the presence/of Cu(II), the DNA cleaving activity 
for phenolic compounds with a 1, 4^Hydro qui none structure, such as 
1,2,4-benzenetriol and tert-butylhydroquinone is greater than those with a 
catechol group (catechol, 2-h^droxyestradiol and caffeic acid). Those 
compounds having one phenol/group, such as eugenol, 

2-acetamidophenol, and acetaminophen, are the least reactive. In addition, 
the induced DNA strand breaks could be inhibited by 

bathocuproinedisulfon^c acid, a Cu (I) -specif ic chelator, or catalase 
indicating that a CullI ) /Cu (I ) redox cycle and H sub(2)0 sub(2) generation 
are two major determinants involved in the observed DNA damage. Using 
reactive oxygen ^scavengers, it was observed that the DNA strand breaks 
induced by the/l, 4-HQ/Cu ( II ) system could not be efficiently inhibited by 
hydroxyl radical scavengers, but could be protected by singlet oxygen 
scavengers/suggesting that either singlet oxygen or a singlet oxygen-like 
entity, possibly a copper-peroxide complex, but not free hydroxyl radical 
probabl/plays a role in the DNA damage. The above results would suggest 
that raacromolecule-associated copper and reactive oxygen generation may be 
import-ant factors in the mechanism of 1,4-HQ and other phenolic 
compound-induced DNA damage in target cells. 
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AB Recently, copper has bee\ shown to be capable of mediating the activation 
of several xenobiotics producing reactive oxygen and other radicals. Since 
copper exists in the nucleus and is closely associated with chromosomes 
and DNA bases, in this studXwe have investigated whether the activation 
of 1,4-hydroquinone (1,4-HQ) >nd a variety of other phenolic compounds by 
copper can induce strand breakk in double-stranded phi X-174 RF I DNA (phi 
X-174 relaxed form I DNA) . In tfie presence of micromolar concentrations of 
Cu(II), DNA strand breaks were induced by 1,4-HQ and other phenolic 
compounds including 4, 4 ' -biphenol, Vatechol, 1,2,4-benzenetriol, 2- 
methoxyestradiol, 2-hydroxyestradio^diethylstilbestrol , 
butylated hydroxytoluene, butylated hydroxyanisole, tert- 
butylhydroquinone, ferulic acid, caf f eie^acid, chlorogenic acid, 
eugenol, 2-acetamidophenol, and acetaminophen. Structure-activity 
analysis shows that in the presence of Cu(II), the DNA cleaving activity 



for phenolic compounds with a 1 , 4-hydroquinone structure, su^r as 
1,2,4-benzenetriol and tert-butylhydroquinone is greate^trhan those with a 
catechol group (catechol, 2-hydroxyestradiol and ca££-elc acid) . Those 



compounds having one phenol group, such as eugenic 
2-acetamidophenol, and acetaminophen, are the^ieast reactive. In addition, 
the induced DNA strand breaks could be imhd'bited by 

bathocuproinedisulfonic acid, a Cu (I ^specif ic chelator, or catalase 
indicating that a Cu(II)/Cu(I) redc^cycle and H202 generation are two 
major determinants involved in th€ observed DNA damage. Using reactive 
oxygen scavengers, it was observed that the DNA strand breaks induced by 
the l,4-HQ/Cu(II) system could not be efficiently inhibited by hydroxyl 
radical scavengers, but eould be protected by singlet oxygen scavengers, 
suggesting that either/singlet oxygen or a singlet oxygen-like entity, 
possibly a copper-pe-roxide complex, but not free hydroxyl radical probably 
plays a role in the DNA damage. The above results would suggest that 
macromolecule-as^ociated copper and reactive oxygen generation may be 
important factors in the mechanism of 1,4-HQ and other phenolic 
compound-induced DNA damage in target cells. 
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AB Recently, copper has beenXshown to be capable of mediating the 

activation of several xenobio\ics producing reactive oxygen and other 
radicals. Since copper exists \n the nucleus and is closely associated 
with chromosomes and DNA bases, \in this study we have investigated whether 
the activation of 1, 4-hydroquinone (1,4-HQ) and a variety of other 
phenolic compounds by copper can isnduce strand breaks in double-stranded 
phiX-174 RF I DNA (phiX-174 relaxed, form I DNA). In the presence of 
micromolar concentrations of Cu(II)\ DNA strand breaks were induced by 
1,4-HQ and other phenolic compounds deluding 4 , 4 1 -biphenol, catechol, 
1,2,4-benzenetriol, 2-methoxyestradioL 2-hydroxyestradiol, 
diethylstilbestrol, butylated hydroxy toluene, butylated hydroxyanisole, 
tert-butylhydroquinone, ferulic acid, ca^feic acid, chlorogenic acid, 
eugenol, 2-acetamidophenol, and acetaminophen. Structure-activity 
analysis shows that in the presence of CuUl), the DNA cleaving activity 
for phenolic compounds with a 1, 4-hydroquiWe structure, such as 
1,2,4-benzenetriol and tert-butylhydroquinone is greater than those with a 
catechol group (catechol, 2-hydroxyestradiol ynd caffeic acid). Those 
compounds having one phenol group, such as eugenol, 

2-acetamidophenol, and acetaminophen, are the least reactive. In addition, 
the induced DNA strand breaks could be inhibited by 

bathocuproinedisulfonic acid, a Cu ( I ) -specif ic chelator, or catalase 
indicating that a Cu(II)/Cu(I) redox cycle and H2^2 generation are two 
major determinants involved in the observed DNA damage. Using reactive 
oxygen scavengers, it was observed that the DNA strand breaks induced by 
the l,4-HQ/Cu(II) system could not be efficiently inhibited by hydroxyl 
radical scavengers, but could be protected by singlet oxygen scavengers, 
suggesting that either singlet oxygen or a singlet oxygen-like entity, 
possibly a copper-peroxide complex, but not free hydroxyl radical probably 
plays a role in the DNA damage. The above results would suggest that 
macromolecule-associated copper and reactive oxygen generation may be 
important factors in the mechanism of 1,4-HQ and other phenolic 
compound-induced DNA damage in target cells. 
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AB The invention discloses the use of eugenol, alone and in 

combination with 2-methoxyestradiol in the context of prostate 

cancer prophylaxis and treatment, and in the treatment and prevention of 

noncancerous enlargement of prostate glands. 
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AB The use of 2-methoxyestradiol, analogs of 2- 

methoxyestradiol, their method of synthesis and therapeutic use, 
and the use of combinations of 2-methoxyestradiol and its 
analogs with synergistic compds . (namely eugenol), all in the 
prevention of initial onset cancers and the recurrence of previously 
existing cancers is described. 
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The use of eugenol, alone and in combination with 2- 
methoxyestradiol (2-ME) in the context of prostate cancer 
prophylaxis and treatment. 
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Recently, copper has been shown Vto be capable of mediating the activation 
of several xenobiotics producing reactive oxygen and other radicals, 
Since copper exists in the nucleus and is closely assocd. with chromosomes 
and DNA bases, in this study /he authors have investigated whether the 
activation of 1, 4-hydroquino/e (1,4-HQ) and a variety of other phenolic 
compds. by copper can indue/ strand breaks in double-stranded .phi.X-174 
RF I DNA (.phi.X-174 relax/d form I DNA). In the presence of micromolar 
conens. of Cu(II), DNA st/and breaks were induced by 1,4-HQ and other 
phenolic compds. includij/g 4 , 4 ' -biphenol, catechol, 1, 2, 4-benzenetriol, 2- 
methoxyestradiol, 2-hyd*kxyestradiol, diethyls tilbestrol, 
butylated hydroxy toluenfe, butylated hydroxyanisole, tert- 
butylhydroquinone, fer/ilic acid, caffeic acid, chlorogenic acid, 
eugenol, 2-acetamidophenol, and acetaminophen. Structure-activity 
anal, shows that in fhe presence of Cu(II), the DNA cleaving activity for 
phenolic compds. wipi a 1, 4-hydroquinone structure, such as 
1, 2, 4-benzenetriol And tert-butylhydroquinone is greater than those with a 
catechol group (catechol, 2-hydroxyestradiol and caffeic acid) . Those 
compds. having one phenol group, such as eugenol, 

2-acetamidophenoy, and acetaminophen, are the least reactive. In addn., 
the induced DNA itrand breaks could be inhibited by 

bathocuproinedi/ulfonic acid, a Cu ( I ) -specif ic chelator, or catalase 
indicating tha/ a Cu(II)/Cu(I) redox cycle and H202 generation are two 
major determini^ts involved in the obsd. DNA damage. Using reactive 
oxygen scavendeis, it was obsd. that the DNA strand breaks induced by the 
1, 4-HQ/Cu(II)/ s^tem could not be efficiently inhibited by hydroxyl 
radical scavengers, but could be protected by singlet oxygen scavengers, 
suggesting tihat eUther singlet oxygen or a singlet oxygen-like entity, 
possibly a ZopperAperoxide complex, but not free hydroxyl radical probably 
plays a rolk in the DNA damage. The above results would suggest that 
macromol. -assocd. copper and reactive oxygen generation may be important 
factors in/ the mechanism of 1,4-HQ and other phenolic compd. -induced DNA 
damage in /target cells, 
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AB Recently, copper has been shown to be capable of mediating the activation 
of several xenobiotics producing reactive oxygen and^other radicals. 
Since copper exists in the nucleus and is closely associated with 
chromosomes and DNA bases, in this study we have/Tnvestigated whether the 
activation of 1, 4-hydroquinone (1,4-HQ) and a variety of other phenolic 
compounds by copper can induce strand breaks/in double-stranded vphi-X-174 
RF I DNA (vphi-X-174 relaxed form I DNA) . An the presence of micromolar 
concentrations of Cu(II), DNA strand breafks were induced by 1,4-HQ and 
other phenolic compounds including 4, 4^biphenol, catechol, 
1,2,4-benzenetriol, 2-methoxyestradidl, 2-hydroxyestradiol, 
diethylstilbestrol, butylated hydroxy toluene, butylated hydroxyanisole, 
tert-butylhydroquinone, ferulic afcid, caffeic acid, chlorogenic acid, 
euaenol, 2-acetamidophenol , and'acetaminophen. Structure-activity 
analysis shows that in the presence of Cu(II), the DNA cleaving activity 
for phenolic compounds with/a 1, 4-hydroquinone structure, such as 
1,2,4-benzenetriol and tertbutylhydroquinone is greater than those with a 
catechol group (catechol 2-hydroxyestradiol and caffeic acid) . Those 
compounds having one phenol group, such as eugenol, 
2-acetamidophenol, anfi acetaminophen, are the least reactive. In 
addition, the induc/d DNA strand breaks could be inhibited by 
bathocuproinedisuKonic acid, a Cu (I ) -specif ic chelator, or catalase 
indicating that I Cu (II ) /Cu (I ) redox cycle and H-20-2 generation are tow 
major determinants involved in the observed DNA damage. Using reactive 
oxygen scavendfers, it was observed that the DNA strand breaks induced by 
the 1,4-HQ/OMlI) system could not be efficiently inhibited by hydroxyl 
radical scavengers, but could be protected by singlet oxygen scavengers, 
suggestin/that either singlet oxygen or a singlet oxygen-like entity, 
possibly/C cc-Vper-peroxide complex, but not free hydroxyl radical probably 
plays a /role iVi the DNA damage. The above results would suggest that 
macrom/.ecule-a\ssociated copper and reactive oxygen generation may be 
important factors in the mechanism of 1,4-HQ and other phenolic 
compound-induced\pNA damage in target cells. 
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AB Recently, copper has been shown to be capable of mediating the activation 
of several xenobiotics producing reactive oxygen and other radicals . 
Since copper exists in the nucleus and is\closely associated with 
chromosomes and DNA bases, in this study we have investigated whether the 
activation of 1, 4-hydroquinone (1,4-HQ) and\a variety of other phenolic 
compounds by copper can induce strand breaksMn double-stranded phi X-174 
RF I DNA (phi X-174 relaxed form I DNA) . In the presence of micromolar 



L4 
AN 
TI 

IN 



PI 
AI 
RLI 



DT 
FS 

LREP 
CLMN 
ECL 
DRWN 
LN.CNT 



concentrations of Cu(II), DNA strand breaks were inducexfby 1,4-HQ and 
other phenolic compounds including 4, 4 1 -biphenol, catechol, 
1, 2,4-benzenetriol, 2-methoxyestradiol, 2 -hydroxys tradiol, 
diethylstilbestrol, butylated hydroxytoluene , btftylated hydroxyamsole, 
tert-butylhydroquinone, ferulic acid, caf f ei*f acid, chlorogenic acid, 
euaenol, 2-acetamidophenol, and acetaminophen. Structure-activity 
analysis shows that in the presence of^u(II), the DNA cleaving activity 
for phenolic compounds with a 1, 4-hy^roquinone structure, such as 
1, 2,4-benzenetriol and tert-butyll^roquinone is greater than those with a 
catechol group (catechol, 2-hyd>6xyestradiol and caf feic acid) . Those 
compounds having one phenol oroup, such as eugenol, 
2-acetamidophenol, and acetaminophen, are the least reactive. In 
addition, the induced DNA/strand breaks could be inhibited by 
bathocuproinedisulfonic/acid, a Cu (I ) -specif ic chelator, or catalase 
indicating that a Cuyfl)/Cu(l) redox cycle and H202 generation are two 
major determinant s/d^i vol ved in the observed DNA damage. Using reactive 
oxygen scavengers/ it was observed that the DNA strand breaks induced by 
the 1,4-HQ/Cu(ia5 system could not be efficiently inhibited by hydroxyl 
radical scavengers, but could be protected by singlet oxygen scavengers, 
suggesting that either singlet oxygen or a singlet oxygen-like entity, 
possibly a/copper-peroxide complex, but not free hydroxyl radical probably 
plays a/^ole in the DNA damage. The above results would suggest that 
macrom0lecule-associated copper and reactive oxygen generation may be 
important factors in the mechanism of 1,4-HQ and other phenolic 
compound-induced DNA damage in target cells. 
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CAS INDEXING IS AVAILABLE 
AB The use of eugenol 



FOR THIS PATENT, 
alone and in combination with 2- 
roethoxyestradiol (2-ME) in the context of prostate cancer 
prophylaxes and treatment, and in the treatment and prevention of 
non-cancerous enlargement of prostate glands. 
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AB The use of 2-methoxyestradiol, analogues of 2- 

methoxyestradiol, their method of synthesis and therapeutic use, 

and the use of combinations of the 2 methoxyestradiol and its 

analogues with synergistic compounds (namely eugenol) , all in 

the prevention of initial onset cancers and the recurrence of previously 

existing cancers. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The use of eugenol/ alone and in combination with 2- 

methoxyestradiol (2-ME) in the context of prostate cancer 
prophylaxes and treatment. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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AB A method for treating and preventing benign prostatic 

h^emlasia (BPH) and prostatic carcinoma involves administering a 
SeutJcaily effective amt. of a compd. which binds to SHBG and 
antagonizes the SHBG-mediated effects of both estradiol and 
■ 5. alpha. -androstan-3. alpha. , 17 .beta. -diol by Preventing th J £ n £»9 "f^ 
estradiol and 5 . alpha . -androstan-3 . alpha ., 17 .beta . -diol . Also disclosed 
are the compds . which bind SHBG and prevent the binding of estradiol and 
5. alpha. -androstan-3. alpha., 17. beta. -diol, as well as a method of finding 
romods which bind to SHBG and prevent the binding of estradiol. 

TI treatment and prevention of prostatic disease, including prostate cancer 

SiSSTbSKS* - STSSSlbSSng globulin (SHBG), and method for 
therapeutic compound identification 
AB A method for treating and preventing benign prostatic . 

^miasia (BPH) and prostatic carcinoma involves administering a 
5K£!£Sally effective amt. of a compd. which binds to SHBG and 
antagonizes the. 
ST Miscellaneous Descriptors 

sex hormone binding globulin antagonist therapeutic; benign 
prostatic hyperplasia SHBG antagonist; prostate 
disease SHBG antagonist; cancer prostate SHBG antagonist 
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AB Estradiol (E-2) and 5 alpha-androstan-3 alpha, 17 beta-diol (3 

alpha-diol) have been implicated in prostate hyperplasia in man and dogs, 
but neither of these steroids bind to androgen receptors (ARs) . Recently, 
we reported that E-2 and 3 alpha-diol stimulated generation of 
intracellular cAMP via binding to a complex of. sex hormone-binding \ 
globulin -( SHBG) and its receptor (R-SHBG) On prostate cells. We speculated 
that this pathway, involving steroids normally found in the prostate, was 
involved in the indirect activation of ARs. Using the dog as a model to 
test this hypothesis in normal prostate, we investigated whether E-2, 3 
alpha-diol, and SHBG stimulated the production of the androgen-responsive 
protein, arginine esterase (AE) , the canine equivalent of human 
prostate-specific antigen. In cultured dog prostate tissue preincubated 
with SHBG, E-2 and 3 alpha-diol stimulated AE activity. These effects were 
^blocked by hydroxyf lutamide, an AR antagonist, and by' 2-. 
methoxyestradiol, a competitive inhibitor of E-2 and 3 alpha-diol 
binding to SHBG. In the absence of exogenous steroids and SHBG, AE also 
was significantly increased by treatment with forskolin or 
8-Bromaodenosine-cAMP. These observations support the hypothesis that in 
normal prostate, E-2 and 3 alpha-diol can amplify or substitute for 
androgens, with regard to activation of the AR via the R-SHBG by a signal 
transduction pathway involving cAMP. Because both E-2 and 3 alpha-diol are 
involved in the pathogenesis of benign prostatic 
hyperplasia in dogs and implicated in benign 
prostatic hyperplasia in man, antagonism of the 
, prostatic SHBG pathway may offer a novel and attractive therapeutic 
//target. 

AB ... with SHBG, E-2 and 3 alpha-diol stimulated AE activity. These 

effects were blocked by hydroxyf lutamide, an AR antagonist, and by 
2 -methoxyestradiol, a competitive inhibitor of E-2 and 3 

alpha-diol binding to SHBG. In the absence of exogenous steroids and SHBG, 
AE. . . R-SHBG by a signal transduction pathway involving cAMP. Because 
both E-2 and 3 alpha-diol are involved in the pathogenesis of 
benign prostatic hyperplasia in dogs and 
implicated in benign prostatic hyperplasia 

in man, antagonism of the prostatic SHBG pathway may offer a novel and 
attractive therapeutic target. 
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